Introduction
An important consideration in the efficient injection of energetic neutral beams into fusion reactors is the ratio of atomic to molecular ions extracted from the ion source. An on-line diagnostic for this ratio is required as a part of an operational neutral beam injector. This paper concerns the development of one means of satisfying this requirement. 
Detection System
The detection system has been considerably simplified compared to that described in Refs. 1 and 2, with no loss in resolution. Neither the detector nor the preamplifier is now cooled, and the preamplifier has been removed from the vacuum system. The remainder of the counting system consists of a booster amplifier, also in the accelerator room, and of several other components located in the accelerator control area. The latter include the detectorbias power supply, a final amplifier, and a 1024-channel pulse-height analyzer which is coupled to a computer (Hewlett-Packard Model 9B45B} used for data a plastic mating flange (see Fig. 1 ).
Experimental Results
Considerable operating experience has been obtained using NMA at the NBETF with accelerator voltages in the range 80-120 kV, and with pulses in the range 0.5-4.0 s. Stearns, which involves a balance of eleven components in the neutralizer.
OHA also replies on an extrapolation of the Balmer-u emission cross section -5 -from measured values in the 10-35 keV range, to a value corresponding to 120 keV. By contrast, NMA, because it responds to both ions and neutrals, requires only a calculation based on reaction kinetics and a knowledge of the reaction cross sections, data for which ar~ available throughout the energy range of interest.
Similar to OMA, NMA provides 2 estimates of the species ratios. In the latter case, one estimate is provided by the proton data, and another by the triton data. In principle, the helium-3 peaks could provide still another estimate; howver, the helium-3 ions have relatively low energy and their intensity is comparable to the noise signal on which they are superimposed.
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The D fraction obtained from proton data is always about 6% less than that obtained from triton data, and the latter usually overlaps the lower of the 2
D fract1ons obta ned from OMA. The source of the discrepancy in the NMA estimates may lie in the fact that the smallest peak is less well resolved in the case of the protons than for the tritons. This is illustrated quantitatively in Table 3 , which applies to the data shown in Figs. 2-4.
Burre11 4 has discussed a phenomenon which could constitute a source of the OMA-NMA discrepancy, namely, charge exchange which occurs in the acceleration region, i.e~ pre-neutralization. Such an effect would provide a continuum which could be taken into account in the analysis of both OMA and NMA data, but, in practice, is not. In the model proposed by Burrell to account for this effect, the OMA predictions are inappreciably changed by this effect (at 80 keV), but the correction would tend to lower the molecular-ion component by lU-15%, as predicted by the usual NMA analysis. Thus, when the continuum is ignored, Burrell predicts that there should be a discrepancy between OMA and NMA, and in the direction in which it is actually observed.
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Finally, one may ask for a best estimate of the species from the existing ' on-line methods of measurement. The importance of the pre-neutralization effect is not known but it tends to raise the atomic-fraction estimate as predicted by NMA. Agreement between OMA and mass spectroscopy seems to favor the lower-atomic-fraction estimate provided by OMA. The higher atomic-fraction prediction obtained from NMA and the lower obtained from OMA are in good agreement, and, we believe, represent the best estimate of the species ratios.
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